abscess when aged 11 months. Three have had no urinary symptoms. One with a pyelographic sign of vesicoureteric reflux (striation of the renal pelvis) has had a number of urinary infections. It would appear that renal infection has passed undetected in 3 patients and in the fourth has resulted in a kidney susceptible to recurrent infections and vesicoureteric reflux. The parallel with the experimental work of De Nevasquez (1954) is close: in rabbits, he injected intravenously first staphylococci then Esch. coli producing a typical pyelonephritic kidney. Hodson & Wilson (1965) liken the pyelonephritic lesion to renal tuberculosis. Colby (1959) notes renal tuberculosis as a blood-stream infection. Kincaid-Smith (1955) showed an association between pyelonephritis and vascular occlusion. These 4 patients had polycythaemia. It may be that the tendency to vascular occlusion is thereby accentuated resulting in the heavy scarring seen. Smith (1962) has shown that renal infarction and scarring does not ordinarily lead to the caliectasis shown in these 4 patients. His study was apparently concerned with adult patients (one of the two described being 83 years old) in whom natural renal growth has ceased and a reduced renal blood flow is likely. In childhood the abnormal pyelogram resulting from developing pyelonephritis is due partly to the pyelonephritic lesion and partly to growth and hypertrophy in competent renal tissue. Therefore, Smith's study is of uncertain relevance to the situation in childhood.
The notion that pyelonephritis is a bloodstream infection is not new (Rosenheim 1954) . In infancy a potential right-to-left shunt via the foramen ovale is present for many months. The incidence of urinary infection at this age does not show the marked female predominance of later childhood (Stansfeld 1954) and lower urinary tract factors may be less important in infancy. Williams D I (1958) There are numerous descriptions of the clinical features and radiological appearances in infants with spina bifida cystica (Williams 1956 , Nash 1957 , Roberts 1962 , Smith 1965 . Most accounts refer mainly not to infants but to older children in whom the underlying pathology has often been modified by the effects of obstruction and infection. Because of this we have studied a group of 16 infants between the ages of 3 weeks and 1 year. They form part of a larger series of more than 70 children with spinal palsy.
We have visualized the lower urinary tract by cystourethrography with simultaneous cystometry using an aneroid manometer to assess bladder contractility.
Two types of cystometrographic pattern were seen. Ten children had an 'automatic' type of response (Fig 1) , similar to that in normal infants, but differing from normal in that bladder contraction occurred when only a small volume had been instilled and the contraction only produced partial emptying of the bladder. This response only seems to occur in these infants when there is a catheter in the urethra. Their bladder can readily hold larger volumes in normal circumstances. Six children had a 'paretic' (autonomous neurogenic) tracing (Fig 2) with a progressive rise in intravesical pressure to levels higher than those seen in the normally innervated bladder of the older child and without the spontaneous micturition of infants. These two groups had different clinical and radiological features. Clinically the bladder was more readily expressed in the automatic group. Expression was easy and complete in 6 out of the 10 infants and in 3 of the remainder the residual volume after expression was less than 30 ml. In none of the infants in the paretic group was expression easy. Two out of the 6 had a residual volume of more than 30 ml. A corollary of the better bladder emptying in the automatic group was the lower incidence of infection in this group, 7 out of the 10 being uninfected compared with 2 out of the 6 in the paretic group.
Radiologically, the automatic group showed no On contraction the bladder neck opened and a wide proximal urethra was outlined (Fig 1) , but the bladder did not empty completely. There was usually an indentation at the bladder neck, but it is worth emphasizing that the bladder neck did not appear abnormally narrow radiologically and that such indentationreflectsonlythe distensibility of the bladder neck in relation to the urethra. Nine out of the 10 babies in this group showed sufficient irregularity of bladder outline to indicate the probability of trabeculation and 4 showed definite diverticula. The paretic group also showed no contrast medium in the urethra at rest. Even when the intravesical pressure rose abnormally high, leakage was slight (Fig 2) . The outline of the bladder in this group tended to be smoother than in the automatic group. Only 2 infants showed trabeculation and in none was it marked. None showed diverticula. The urethra in this group was difficult to visualize owing to the difficulty in expression. When visualized it did not appear widely dilated.
There was no difference in the appearance of the upper urinary tract in the two groups. Two infants in each group had some dilatation of the upper tract and 2 in each group showed reflux.
Compared with the radiological appearances in older children the changes in these infants were less severe and the automatic type of response was more common.
Another difference was the association in these infants between ease of emptying and the presence of trabeculation and diverticula.
Whilst this division into two groups may be of value in understanding the natural history of the deterioration in the urinary tract, the infection rate attending catheterization is too high to justify routine cystourethrography with or without cystometry in infants who are not infected. Six of the 9 such infants in this study became infected soon afterwards, albeit transiently.
An attempt should be made to obtain the essential information by other means. An estimate of the residual volume after manual expression can be obtained at the end of the intravenous pyelogram. It may also prove possible to evaluate the bladder neck and urethra in the same way.
